Introduction
Primate researchers have made many positive contributes to conservation, including helping to form national parks (Wright 1992) , founding or leading organizations to promote awareness and fund conservation activities (e.g. Jane Goodall's Roots and Shoots, Russell Mittermeier at Conservation International), raising the international profile of threatened primates (e.g. through work at the United Nations Environmental Programme, the International Union for the Conservation of Nature, and the Great Apes Survival Partnership), and contributing to the successful management of severely endangered taxa (e.g. mountain gorillas: Robbins et al. (2011) ; golden lion tamarins: Kleiman and Mallinson (1998) ). The presence of primate researchers at field stations can facilitate law enforcement, provide alternative income to local communities, and promote awareness of the importance of biodiversity and its protection key threats and evaluate proposed solutions remains unavailable for most species and ecosystems. This means that the need for rigorous primate conservation research is more urgent than ever. In this final chapter, we make several recommendations for how future research activity could make meaningful contributions to primate conservation. We have not attempted to provide a comprehensive list of the conservation topics in need of attention by primate researchers (c.f., Sutherland et al. 2009 Sutherland et al. , 2013 , and acknowledge that others would likely produce a rather different list of topics. Nevertheless, we hope that this subjective, and perhaps idiosyncratic, list will prove to be useful food for thought.
Fill gaps in taxonomic and geographic knowledge
Although primates are better studied than most other tropical taxa (see Marshall and Wich, Chap- ter 2, this volume), we lack even the most basic information about distribution, population status, and threats for many primate taxa. Published field studies on primates are not randomly distributed across phylogenetic space. For example, recent work published in the International Journal of Primatology is disproportionately skewed towards apes and away from strepsirrhines (Setchell 2012) . A systematic examination of information available on the web about each primate taxon also demonstrated a heavy bias towards apes, and further showed that publically available information on primates did not correlate with extinction risk (Van Cleave 2012) . This implies that for some taxa, basic field research or population surveys would make a real contribution (e.g. examples in Campbell et al., Chapter 6, this volume) . Indeed, without field research we may be ignorant of the fundamental taxonomic units of conservation (see Groves, Chapter 4, this volume); it is difficult to target conservation action towards a taxon that we do not know exists! Similarly, without good knowledge of a species' distribution and density, it is difficult to construct meaningful management plans (Campbell et al., Chapter 6, this volume) . Even if one eschews species as the fundamental units of conservation (Agapow et al. 2004; Mace 2004; Rylands and Mittermeier 2014) , additional Despite these examples, both practitioners and academics have long questioned the extent to which conservation research on primates and other taxa has direct applicability for the protection of threatened populations and habitats (Harcourt 2000; Sheil 2001; Whitten et al. 2001; Terborgh 2004; Fazey et al. 2005) . Indeed, beyond a handful of widely cited examples, it is harder than we might wish to find concrete examples of primate research that tangibly improves the conservation of particular primate populations at specific locations. Simply asserting that our research is beneficial for conservation or including discussion of the management implications of our work in academic papers does not ensure that our efforts will have a positive impact. Recently, attention has been paid to how research efforts can be made more directly relevant to conservation, producing a set of concrete recommendations for how research can contribute more effectively (Kareiva and Marvier 2012; Meijaard and Sheil 2007; Meijaard et al. 2012) . A key message from this literature is that in order to enhance our contributions to conservation, researchers must keep pace with changing conditions, threats, and opportunities. This will entail both broadening the scope of our research and intensifying our efforts to answer specific applied questions of direct conservation relevance. We see potential in new approaches that acknowledge the conservation value of degraded lands, take a broad, landscape-level approach to land-use planning, and address in creative ways the often competing needs of primates and people. We are also convinced that success will require work with a wide range of stake-holders, including local communities and several entitiessuch as extractive industries (e.g. mining, forestry) and oil-palm companies involved in wholesale land conversion-that conservationists have historically viewed as adversaries.
In 2001, Chapman and Peres provided a comprehensive discussion of the role of scientists in promoting primate conservation (Chapman and Peres 2001) . A decade and a half later, the core points they raised remain highly pertinent. The major threats to primates that they discussed persist (indeed, most have intensified), and while substantive progress has been made in several areas, much of the information they identified as necessary to understand Chapter 7, this volume; Meijaard, Chapter 13, this volume; Chapman and Peres 2001) . While there is increasing appreciation of this point, and greater attention is being paid to examining primates living in suboptimal ecological conditions (e.g. Irwin 2008; Arroyo-Rodríguez and Dias 2010; CampbellSmith et al. 2011 , Meijaard et al. 2010 , most primate research is still being conducted inside protected areas and at sites comprising relatively high-quality habitats and that are relatively undisturbed. For instance, a recent survey of research published from all great ape range countries in Africa and Asia showed that research attention in protected areas is strongly biased towards large national parks containing great apes (Marshall et al. 2016) . This bias may provide dangerously optimistic impressions of population vital rates (Marshall 2009 ) and result in crucial gaps in our knowledge of whether and how primates survive, adapt, and reproduce in lower quality and degraded environments. In cases where the majority of individuals live outside formally protected areas (e.g. orang-utans: Wich et al. (2012) and African great apes: Wich et al. (2014) ), it also means that our research results may be representative of the minority of individuals of species that we seek to protect. A greater focus on primates outside protected areas, in disturbed and degraded habitats, and occupying mosaic habitats comprising a mixture of land covers and uses would render our research more directly applicable to the conservation and management of threatened primate populations.
Expand climate change research
Climate change research, which necessarily includes heavy use of species distribution modelling and climate projections, must also effectively incorporate biotic interactions, such as competition and resource availability (Blois et al. 2013; Kissling et al. 2012; Wisz et al. 2013 ) and the dispersal abilities of primates (Schloss et al. 2012) . Most current studies of the effects of climate and land-cover change on primates and other mammals model habitat suitability based on basic ecological variables such as temperature, rainfall, altitude, or fairly course-grained indices of land cover (or a combination of these variables and time budgets, Korstjens field research and surveys can provide valuable information about the distribution of threats and identify geographic areas or primate communities in need of conservation attention.
Make behavioural research more relevant to conservation
Primate behavioural research can make a greater contribution to conservation than it presently does. To date much behavioural work on primates has had limited relevance to applied conservation. While research that focuses on what are typically viewed as ecological topics (e.g. feeding ecology, seed dispersal, population density, demography) is often more obviously relevant to conservation than research on topics typically classified as behavioural (e.g. social interactions, mating behaviour, locomotion, endocrinology, communication), knowledge of individual behaviour is nevertheless indispensable. Behavioural studies can contribute to conservation and management by documenting the behavioural plasticity of species, examining their interactions with humans, informing reintroduction and captive breeding programmes, anticipating responses to habitat destruction and climate change, characterizing dispersal, and more (Swaisgood 2007; Sutherland et al. 2009; Caro and Sherman 2011) . There are many good examples of primate behavioural research with conservation applicability, including work on crop-raiding, dispersal in fragmented landscapes, disease transmission, and behavioural responses to logging and hunting; more such work is needed.
Increase research in marginal habitats and outside protected areas
Much more research is needed on primates living outside protected areas, inhabiting marginal and degraded habitats, and ranging across complex, multi-use landscapes. Because primate habitats around the world are being fragmented and degraded, much of future primate conservation will take place in the context of suboptimal habitats and environments that are quite different from those to which many species are best adapted (Irwin, and Svenning 2014) , in response to climate change are greatly needed.
Most attempts to model shifts in species distribution resulting from climate change tacitly assume that species will be able to move to keep pace with changing climates. This assumption is unlikely to be true for primates, which appear to be surprisingly limited in their dispersal abilities (Beaudrot and Marshall 2011; Beaudrot et al. 2013 Beaudrot et al. , 2014 . Indeed, a recent model of mammalian dispersal abilities suggests that primates will be one of the mammalian taxa least able to move to track changes in climate (Schloss et al. 2012) . This suggests that studies of primate responses to climate change must include species-specific dispersal abilities, and that projections that fail to do so likely will provide dangerously optimistic estimates of their abilities to adapt to climate change.
Promote recognition of the value of ecosystem services provided by primates
Primates across the tropics perform a range of ecological functions that are critical to maintaining healthy, well-functioning ecosystems (e.g. pollination, seed dispersal, seed predation, folivory: Marshall and Wich, Chapter 2, this volume). There is mounting evidence that primates can be the sole providers of certain ecosystem services, and that the loss of primates (e.g. due to hunting) degrades ecosystem structure and function (Effiom et al. 2013; Nunez-Iturri et al. 2008) . Despite their importance, the economic value of ecological services provided by primates is rarely estimated or incorporated into policy discussions regarding conservation and management. Widespread recognition of the important services provided by primates and explicit consideration of their economic value may provide useful justification for primate conservation (Wich and Marshall, Chapter 1, this volume; Garcia-Ulloa and Koh, Chapter 16, this volume). Primatologists could contribute immensely to this endeavour by conducting research that documents the ecological services provided by our study subjects and promoting awareness of the crucial role that primates play in maintaining ecosystem function. Korstjens and Hillyer, Chapter 11, this volume) . While these variables are clearly important and can predict broad patterns of distribution and density (Korstjens and Dunbar 2007; Willems and Hill 2009: Wich et al. 2012) , they are likely to be less successful on the local scale where differences in presence-absence and population density occur between areas that have very similar values for basic ecological variables. In such small-scale cases, measures such as disturbance or food availability are normally better predictors (Balcomb et al. 2000; Hanya et al. 2005; Wich et al. 2004; .
Moreover, the correlation between basic climatic variables (temperature, rainfall, and altitude) and the factors that directly influence the population density and distribution of most primate species (e.g. food availability) is likely to become weaker as global climate changes. This is because plant food distribution, for example, may change at a different rate than the basic ecological variables that influence it. For instance, the population density of white-bearded gibbons, Hylobates albibarbis, at Gunung Palung National Park, West Kalimantan, Indonesia, declines predictably with altitude (Marshall 2004 (Marshall , 2009 ), most likely due to decreases in the availability of figs, which are important fallback foods during periods of resource scarcity (Marshall and Leighton 2006; Marshall 2010) . It would be dangerous to assume that the warming of higher elevation forests to conditions that are superficially comparable to present-day lowland forest types would mean that higher elevation forests would immediately provide high-quality habitat for gibbons, because the hemi-epiphytic figs (and their host trees) that are most important to gibbons may take hundreds of years to establish and grow at higher elevations (Leighton and Leighton 1983) . This implies that the more rapidly climate changes, the less good simple ecological variables will be at predicting the distribution of primate species over the timescale of several decades at which most local conservation decisions are made. Field research and modelling that predict the rates and directions of changes in underlying ecological variables, such as the distribution and density of key lowland food plants (Lenoir and increased funding (e.g. Marshall et al. 1999) and engaging in decision-making processes that inform the allocation of conservation investment (e.g. Hannah et al. 1998; Whittaker 2006 ). In the case of the latter, primate conservation priority setting has to date generally been used to identify important locations for the conservation of specific taxa (e.g. Thorn et al. 2009; Davenport et al. 2014) or to direct attention towards specific species (e.g. Mittermeier et al. 2009) or populations (e.g. Caldecott and Miles 2005) . Future recommendations are likely to be most useful for conservation managers if they are framed in the form of concrete suggestions for specific actions in specific places over specific timeframes, and available options are ranked in transparent ways that incorporate costs, benefits, risks, and uncertainty (Game et al. 2013) .
Embrace interdisciplinarity
The research needed to answer some of the most pressing questions in primate conservation does not fit comfortably into traditional academic categories. As in other realms of conservation, much of the required research is interdisciplinary, necessitating close collaboration among diverse fields in the natural and social sciences (Daily and Ehrilch 1999; Mascia et al. 2003; Ostrom and Cox 2010; Reyers et al. 2010) . Primatologists, who are often well versed in biology and ecology but affiliated with social science departments, are well placed to spearhead such collaborations. Interdisciplinary work can be challenging; things as simple as differences in terminology, dissimilar assumptions, and distinct perceptions about what constitutes evidence can complicate collaboration across disciplines (Brewer 1999; Golde and Gallagher 1999; Holt and Webb 2007) . Nevertheless, there is now a substantial literature that provides concrete suggestions about how to overcome these challenges (e.g. Naiman 1999; Campbell 2005; Öberg 2009 ), and an increasing number of examples of successful interdisciplinary collaborations demonstrate that many teams have effectively negotiated them (e.g. Margles et al. 2010; Holt and Webb 2007; Rutherford et al. 2009 ). Other concerns once frequently expressed regarding interdisciplinary research seem to be diminishing. For instance, new journals dedicated to
Inform allocation of conservation funds
We must work to provide concrete information that will facilitate the process of setting priorities to determine how primate conservation funds should be allocated (Wilson et al. 2006; Brooks et al. 2006) . Because funds and attention are limited (James et al. 1999; Balmford et al. 2003) , trade-offs are inherent to conservation decision making. Although primates draw substantial public interest and conservation funding, resources are unlikely to be adequate to invest in actions that will save all primate populations, and probably not even all species, from extinction. This means that decisions will have to be made regarding wise allocation of funds towards specific conservation actions that prioritize some populations, sites, or species over others (Bottrill et al. 2008) . Primate researchers can play a key role in this endeavour by providing the quantitative information necessary to conduct prioritizations and by contributing their expertise to more subjective discussions (Wilhere et al. 2012; Game et al. 2013) . We appreciate that discussing triage in the context of conservation is controversial (Parr et al. 2009; Jachowski and Kesler 2009) , because it by definition results in decisions to support some actions over others and entails subjective value judgements (should prioritization of actions be based on species? phylogenetic diversity? ecosystem function? sustainable yield? benefits to people?). Nevertheless, it is important to recognize that all conservation plans are inherently prioritizations, whether we acknowledge the fact or not (Game et al. 2013 ). Therefore, the question is not whether or not we should engage in primate conservation triage, but rather whether we will do so in a transparent, clearly defined way that incorporates inherent uncertainties, costs, trade-offs, and risks of failure (Possingham et al. 2001; Regan et al. 2005; McDonald-Madden et al. 2008) . We also note that funding conservation involves two components: (1) the societal and political decisions about how much funding to provide, and (2) the optimization decision about how to wisely allocate the available funds (Bottrill et al. 2009 reduce, their chances of securing funding. Appreciation of the importance of applied conservation research is mounting, the need for it grows ever more urgent, and there are more opportunities than ever before to make positive contributions (Caro and Sherman 2011, 2013) . All these things are likely to make applied conservation work a more attractive option for early career researchers. We certainly hope so, and encourage students to pursue such work and their advisors to support it.
Increase engagement outside academia
Conservation will only succeed with strong support from policy-makers and the public. Many academics involved in conservation actively work to build this support, and spend substantial time giving public lectures, writing articles for public media, helping with documentaries, and contributing their expertise to policy discussions with governments. Such activities may advance conservation goals and are a tangible way that academics can contribute to society at large, serving a public that (directly or indirectly) pays their salaries. Nevertheless, many academics perceive that their universities undervalue and provide little institutional support for their engagement outside academia. For example, in a recent survey, academics in the UK indicated that their public engagement is not well supported by their institutions, is not taken into consideration in career progression discussions, can be frowned upon by senior academics, and is not sufficiently valued by the UK Government Research Excellence Framework (Watermeyer 2015; Jump 2015) . Academics may quite rationally respond to these disincentives by investing less in public engagement than they otherwise would. Rectifying this problem will require changes in both policy and perception at some universities. Students and faculty can help bring about these changes through more frequent, visible public engagement, by advocating changes in academic policy, by increased valuation of 'broader impacts' in hiring and promotion decisions, through support and encouragement of colleagues who invest in outreach work, and perhaps also through examination of their own attitudes interdisciplinary research (e.g. Ecosystems, Turner and Carpenter (1999); Ecology and Society, Holling (1997) ) and an increased appreciation of its importance by many editors (e.g. Conservation Biology, Holt and Webb (2007) ) have alleviated reservations about limited outlets for publishing research that spans traditional fields. New initiatives at universities, foundations, and government agencies that fund collaboration across disciplines have eased concerns regarding limited financial resources for interdisciplinary work (Campbell 2005) . The widespread acknowledgment of its crucial importance for conservation-and new incentives that promote it-suggests that primatologists could increase their contributions to conservation by embracing interdisciplinary research. For instance, there is likely real value in reading relevant literature outside our disciplines, collaborating with researchers in other fields, encouraging graduate students to engage in interdisciplinary work, and seriously entertaining worthy funding proposals and journal manuscripts that span multiple disciplines.
Acknowledge the value of applied work
Conservationists have long lamented the fact that some academic institutions do not value applied conservation research as highly as theoretical work, and fear this dissuades graduate students aspiring to academic positions or junior faculty seeking tenure from pursuing such research (Chapman and Peres 2001; Caro 2007; Caro and Sherman 2013 and potential biases. Those who wish to engage outside academia could be supported by training that prepares them to communicate effectively with the public and contribute productively to policy discussions. Such training could help make us more effective advocates for the conservation of primates and their habitats.
